Introduction {#Sec1}
============

Erythronychia---red discoloration of the nail plate---is a benign, typically asymptomatic clinical entity that may affect one or multiple digits. The nail finding is frequently idiopathic, but has also been associated with various benign and malignant conditions, including glomus tumors \[[@CR1]\], Darier's disease \[[@CR1]\], malignant melanoma \[[@CR2]\], and hemiplegia \[[@CR3]\]. The discoloration most commonly presents as longitudinal red or pink-red bands that extend from the proximal nail fold to the distal tip of the nail plate. However, albeit rarely, red bands may also extend across the nail bed horizontally.

The clinical features of a 64-year-old man who developed not only polydactylous transverse erythronychia but also polydactylous longitudinal erythronychia are described. In addition, the classification of erythronychia is reviewed, and the acute and chronic conditions that have been associated with this clinical finding are summarized. Informed consent was obtained from the patient for being included in the study.

Case Report {#Sec2}
===========

A 64-year-old Caucasian man presented for evaluation of several lesions on his scalp. His past medical history was significant for testicular cancer with lung metastasis; he had been in remission for over 20 years following treatment with chemotherapy (cisplatin) and resection of his left testicle and the right lower lobe of his lung. In addition, he had developed multiple pulmonary emboli 4 years earlier and was receiving 7.5 mg of warfarin (Coumadin) orally each day.

Examination of his scalp revealed multiple actinic keratoses; these lesions were treated with liquid nitrogen cryotherapy. A complete head-to-toe cutaneous examination was performed and demonstrated horizontal red-colored bands affecting six of his distal fingernails (Figs. [1](#Fig1){ref-type="fig"}, [2](#Fig2){ref-type="fig"}, [3](#Fig3){ref-type="fig"}). Prominent longitudinal red bands were also observed on the fifth digit of his left hand (Figs. [1](#Fig1){ref-type="fig"}, [2](#Fig2){ref-type="fig"}) and the third digit of his right hand (Figs. [1](#Fig1){ref-type="fig"}, [3](#Fig3){ref-type="fig"}) extending from the distal curvature of the lunula to the free edge of the nail plate.Fig. 1The fingernails on the right and left hands of a 64-year-old man Fig. 2The digits on the left hand show distinct 2- to 5-mm red bands horizontally traversing the distal nail beds of the 2nd, 3rd, and 4th digits. The *arrows* on the 3rd fingernail demarcate the proximal margin of the transverse red band. A linear 2-mm red band extends from the proximal nail fold to the free edge of the distal nail plate of the 5th digit Fig. 3The digits on the right hand shows distinct 2- to 5-mm red bands horizontally traversing the distal nail beds of the 2nd, 4th and 5th digits. The *arrows* on the 4th digit demonstrate transverse erythronychia affecting the distal fingernail. A broad longitudinal 5-mm red band extends from the proximal nail fold to the free edge of the distal nail plate of the 3rd digit

The clinical presentation established the diagnoses of polydactylous transverse and longitudinal erythronychia. The red bands were asymptomatic and he was not concerned about the cosmetic appearance of his nails. Therefore, no additional investigation or treatment was required.

Discussion {#Sec3}
==========

Erythronychia is a benign, yet common, clinical entity characterized by red discoloration of the nails of one or multiple digits. The condition is typically asymptomatic; it may reflect discoloration of the nail plate itself or appear as a manifestation of a subungual lesion or neoplasm. Various presentations of erythronychia have been described, each of which can be classified based on location and pattern of discoloration (Table [1](#Tab1){ref-type="table"}) \[[@CR1], [@CR4]--[@CR10]\].Table 1Erythronychia: classification and associated conditions \[[@CR1], [@CR4]--[@CR10]\]Location of red colorDescriptionAssociated conditionsLongitudinal band located in the lunula and nail bedRed discoloration forms a longitudinal band that traverses the proximal nail fold, extending to the distal region of the nail plateIdiopathicBenign tumorsMalignant neoplasmsCutaneous conditionsSystemic diseasesSegmental neurofibromatosisGraft-versus-host diseaseLunulaRed discoloration may be observed throughout the entire lunula or it may appear only within the proximal lunula with a narrow white band separating it from the nail bedIdiopathicCutaneous conditionsSystemic diseasesNail bedRed discoloration lies beneath the nail plate and extends from the lunula to the proximal free edge of the nailMost commonly occurs secondary to chemotherapeutic agents and vascular tumorsNail plateRed discoloration may affect a portion of the nail plate or the entire nail plateExogenous agentsTransverse band located in the nail bedRed discoloration forms a horizontal band that extends across the nail bed in between the lateral nail foldsIdiopathicMultiple system atrophy

Erythronychia has been described in both men and women. There is no distinct gender predilection. It occurs most frequently among middle-aged individuals \[[@CR11]\], but has also been reported in patients ranging in age from 18 to 87 years \[[@CR11]--[@CR13]\].

Erythronychia most commonly presents as linear red bands that extend from the proximal nail fold to the distal tip of the nail plate. This variant of erythronychia---known as "longitudinal erythronychia"---was first described by Baran and Perrin in 2000; the investigators had identified 16 individuals with "a red longitudinal streak found in the nail plate" \[[@CR12]\].

Longitudinal erythronychia is classified based on the number of affected nails and the number of red bands present on each affected nail \[[@CR14]\]. Four basic variants have been described: Type IA, Type IB, Type IIA, and Type IIB. Type IA describes a single red band affecting a single nail. Type IB refers to bifid red bands affecting a single nail. Type IIA describes a single red band affecting multiple nails, and Type IIB denotes multiple red bands affecting multiple nails.

Typically, the single red bands are less than 3 mm in diameter \[[@CR15]\]. However, single bands ranging from 4 to 6 mm wide have also been described \[[@CR14]\]. When multiple bands are present on a single nail, the width of each band is usually less than 1 mm in diameter \[[@CR14]\].

Interestingly, longitudinal erythronychia is frequently identified in the fingernails but is rarely observed in the toenails. It has been hypothesized that discoloration affecting the subungual tissues of the toes is less likely to be visualized due to the thickness of the toenails. Alternatively, it is possible that individuals are seldom aware of changes in toenail color and thus erythronychia of the toenails is simply underdiagnosed \[[@CR11], [@CR15]\].

Longitudinal erythronychia is typically asymptomatic. However, albeit rarely, affected individuals may seek medical attention due to pain in the affected digit, nail fragility, or concern about the cosmetic appearance of the lesions \[[@CR16]\].

Although longitudinal erythronychia is often idiopathic, it has also been associated with benign subungual tumors, malignant subungual tumors, and various cutaneous conditions and systemic diseases (Table [2](#Tab2){ref-type="table"}) \[[@CR1]--[@CR4], [@CR6]--[@CR8], [@CR11]--[@CR13], [@CR16]--[@CR43]\].Table 2Conditions associated with longitudinal erythronychia \[[@CR1]--[@CR4], [@CR6]--[@CR8], [@CR11]--[@CR13], [@CR17]--[@CR43]\]Monodactylous longitudinal erythronychiaPolydactylous longitudinal erythronychiaBenign subungual tumorsCutaneous conditions Glomus tumor Acantholytic dyskeratotic epidermal nevus Onchyopapilloma Acantholytic epidermolysis bullosa Warty dyskeratoma Acrokeratosis verruciformis of HopfCutaneous conditions Darier's disease Darier's disease Lichen planus Postsurgical scarSystemic diseasesMalignant subungual tumors Amyloidosis Malignant melanoma Graft-versus-host disease Subungual amelanotic melanoma Pseudobulbar syndrome Squamous cell carcinomaSystemic diseases Amyloidosis Hemiplegia

Monodactylous longitudinal erythronychia, when characterized by a single linear red band on a single nail, is most often reported in individuals with benign subungual tumors such as glomus tumor \[[@CR1], [@CR2], [@CR11], [@CR12], [@CR18], [@CR19]\], onychopapilloma \[[@CR2], [@CR11], [@CR12], [@CR19], [@CR20]\], and warty dyskeratoma \[[@CR1], [@CR12], [@CR19], [@CR21], [@CR22]\]. Rarely, it has been associated with malignant subungual tumors, including squamous cell carcinoma and malignant melanoma \[[@CR2], [@CR6], [@CR8], [@CR11]--[@CR13], [@CR17]--[@CR25]\]. Monodactylous longitudinal erythronychia has also been observed in patients with hemiplegia \[[@CR3], [@CR17]\] and those with postsurgical scars from distal digit surgery \[[@CR11], [@CR18]\].

Polydactylous longitudinal erythronychia, in which there are single or multiple linear red bands affecting multiple nails, may occur among individuals with cutaneous conditions such as acantholytic dyskeratotic epidermal nevus \[[@CR1], [@CR26], [@CR27]\], acantholytic epidermolysis bullosa \[[@CR1], [@CR28]\], acrokeratosis verruciformis of Hopf \[[@CR1], [@CR6], [@CR29]--[@CR32]\], Darier's disease \[[@CR1], [@CR2], [@CR4], [@CR7], [@CR11], [@CR12]\], and lichen planus \[[@CR1], [@CR2], [@CR4], [@CR11], [@CR12], [@CR33]\]. In addition, polydactylous longitudinal erythronychia has been associated with various systemic diseases including amyloidosis \[[@CR1], [@CR2], [@CR12], [@CR34]--[@CR39]\], graft-versus-host disease \[[@CR2], [@CR34], [@CR40]--[@CR42]\], and pseudobulbar syndrome \[[@CR43]\].

The evaluation of monodactylous longitudinal erythronychia (Type IA or Type IB) typically involves assessment for local neoplastic processes \[[@CR2]\]. A biopsy of the affected nail or subungual tissue or both may be required to establish a diagnosis \[[@CR16]\]. Magnetic resonance imaging can also be utilized to define a local tumor \[[@CR44]\]. Longitudinal erythronychia associated with a dermal tumor located solely within the matrix, such as a glomus tumor, can be treated via simple excision \[[@CR2], [@CR16]\]. However, excision of the entire nail apparatus or amputation of the affected digit may be indicated if a malignant neoplasm is discovered \[[@CR16]\].

Individuals who present with polydactylous longitudinal erythronychia (Type IIA or Type IIB) should be evaluated for associated cutaneous conditions and systemic diseases \[[@CR2]\]. If an underlying condition is not detected, then a biopsy may be required in order to establish a diagnosis \[[@CR2]\]. However, the occurrence of multiple longitudinal red bands on multiple digits is usually idiopathic and requires no additional investigation \[[@CR14]\].

It is important to distinguish longitudinal erythronychia from longitudinal pseudoerythronychia. Longitudinal erythronychia is characterized by a non-blanchable red discoloration of the fingernails or toenails. In contrast, individuals who present with longitudinal pseudoerythronychia exhibit red bands that vary in intensity depending on the position of the digit relative to the heart. It has therefore been hypothesized that longitudinal pseudoerythronychia represents a manifestation of a local microcirculatory phenomena \[[@CR14]\].

Histopathologic features of longitudinal erythronychia include acanthosis of the nail bed epithelium and hyperplasia of the vascular tissue of the dermal papilla in the distal matrix. In addition, there is often a distal longitudinal papillomatosis characterized by stratified layers of fusiform eosinophilic cells arranged in a V-shape. Fibrosis and inflammatory infiltrate within the distal nail bed is common. Lastly, there is frequently a distal subungual keratosis that shows parakeratosis with acanthosis and papillomatosis, multinucleated giant cells, and no dysplasia \[[@CR1], [@CR2], [@CR11], [@CR12]\].

Although erythronychia most commonly presents as longitudinal bands, our patient presented with linear pink-red bands which extended horizontally across his distal fingernails. To the best of our knowledge, this presentation of erythronychia---which may be referred to as "transverse erythronychia"---has been described in only one other individual: a 41-year-old man with a 4-year history of multiple system atrophy who presented with horizontal red bands that traversed the lateral nail folds on all of his fingernails \[[@CR8]\]. Investigators postulated that disturbances to microcirculatory homeostatic mechanisms secondary to multiple system atrophy may have contributed to the development of the transverse erythronychia in this individual.

Longitudinal erythronychia is thought to arise due to matrix function loss and longitudinal thinning of the ventral plate \[[@CR2], [@CR11]\]. The thinning of the nail plate creates a longitudinal groove into which the neighboring nail bed swells, resulting in a vascular congestion that manifests as erythema. As the nail grows distally, it also becomes more susceptible to trauma from activities of daily living. The thinned nail plate may disintegrate distally, exposing the nail bed and promoting the formation of multinucleate giant cells and a protruding keratosis \[[@CR2], [@CR11]\].

The mechanism of pathogenesis for transverse erythronychia remains to be established. However, it is widely recognized that internal and/or external thinning of the nail plate can result in erythronychia. The most common endogenous cause of focal nail plate thinning is interruption of cell division in the nail matrix; this frequently manifests as Beau's lines---horizontal grooves in the nail plate that grow with the nail. The most common external cause of erythronychia is filing or buffing of the dorsal surface of the nail plate. Elderly patients typically have thinner nails; therefore, focal erythronychia in the elderly may represent a non-pathologic process. Indeed, although we are aware of only one other report that specifically describes transverse erythronychia, transverse erythronychia may represent an incidental finding that is not commonly reported in the literature.

Conclusion {#Sec4}
==========

Erythronychia describes a benign red discoloration affecting the nails of one or multiple digits. It is most commonly observed in the fingernails, but may occasionally affect the toenails as well. Although it is most prevalent among middle-aged men and women, erythronychia has also been reported in younger individuals and the elderly.

The specific region of the nail affected in erythronychia may vary: red discoloration may appear within the nail plate, nail bed, and/or lunula. However, the most common variant of erythronychia is longitudinal erythronychia, which is characterized by a longitudinal band that travels from the proximal nail fold to the distal tip of the nail plate. Longitudinal erythronychia is classified into four categories based on the number of digits affected and the number of red bands that appear on each digit.

Transverse erythronychia is characterized by linear pink-red bands that traverse the distal fingernails horizontally. This rare variant of erythronychia has been described in only two individuals, including our patient. We hypothesize that in our patient transverse erythronychia may represent an early manifestation of erythronychia that subsequently evolves into the more common longitudinal presentation.

Erythronychia is frequently idiopathic, especially when it presents as one or more longitudinal red bands affecting multiple digits. However, longitudinal erythronychia can be associated with numerous local and systemic cutaneous conditions. Therefore, in addition to a complete clinical history, an evaluation of the nails or the patient or both may be warranted in individuals who present with red discoloration of their nails.
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